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(54) Electrical connector PIN installation 



(57) A connector and header assembly (g,h) com- 
prises one or more support surfaces (51 ,52) above a pin 
array. These support surfaces permit a press fit mech- 
anism to install the array by applying a force normal to 



the pin heads of the array and above the pin tails (i). A 
liquid curing to solid, such as epoxy, may be used to 
provide the surface. Alternatively, a solid surface may 
be used. 
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Description 

[0001] The present invention generally relates to the 
installation of electrical pin connectors. More particular- 
ly, it relates to the installation of electrical pin connectors 
on printed circuit boards and the like. 
[0002] The assembly of electronic components is of- 
ten done through modules. These modules contain pins 
to make the mechanical and electrical connections to a 
printed circuit board ("PCB.") Correctly assembling the 
pin modules with receptive modules, which usually have 
holes to receive the pins, may be difficult because the 
modules are usually designed to be press fit together. 
Care must be taken so that the pins, which are usually 
small and fairly fragile, are not bent upon press fit instal- 
lation. 

[0003] Assembly is complicated by the need for suffi- 
cient force to be used to insure the pins do not pop out 
of their receiving holes. For example, compliant pins de- 
signed to contact the sides of receiving holes, and there- 
by establish an electrical connection, are designed usu- 
ally with some sort of deformable section which may pro- 
vide resistance upon insertion and, if not properly insert- 
ed, may result in the pin being driven out of the hole. 
[0004] Moreover, there is little room to operate when 
installing pin modules. The pins are usually very close 
together, in rows, in order to minimize space. However, 
this provides little room to insure precise installation. 
The problem is especially acute when installing right an- 
gle pins, which are subject to deformation. Moreover, if 
the right angle pins are complaint pins, both the angle 
and complaint nature of the pins may present installation 
difficulties. 

[0005] Installation difficulties may be further com- 
pounded by an incorrect installation. For example, some 
pins on a given connector may be bent when installing, 
thus requiring removal of the entire connector and rein- 
sertion or, more usually, replacement by a new connec- 
tor. 

[0006] Attempts have been made to solve installation 
problems. Installation tools may, for example, attempt, 
through a push bar, to press fit the pins into the holes. 
The push bar must be calibrated to evenly apply force 
on all the pins being installed. A less than even applica- 
tion of force may result in improper installation, bent 
pins, etc. Maintaining proper calibration for each instal- 
lation may prove difficult, however, and constant recal- 
ibration of the push bar may lead to undesirable work 
flow. 

[0007] Automated tooling, used to press fit, may 
straddle and back up a pin section while it is being in- 
stalled. However, such tooling is complex and may be 
difficult to operate given the intricacies of pin installation. 
For example, multiple pin installation requires extremely 
complex straddle and backup equipment initially, as well 
as maintenance of that equipment to insure that it oper- 
ates within a small margin of error -- the room between 
pins. 



[0008] Pin organizers have also been tried to resolve 
the problem. However, a pin organizer may take up nec- 
essary room as the pin bearing component is being as- 
sembled. For example, for headers that are glued or 
5 bonded to castings, the organizer could potentially in- 
terfere with the bond that is being created. 
[0009] Clips and the like also have been tried. But 
these may add components, increase the size of the 
modules or add manufacturing complexity to the device. 
[0010] Accordingly, it would be extremely beneficial if 
a small easy to operate guide could be used to assist in 
pin installation. Therefore, it is an object of the present 
invention to provide such a small, easy to operate guide. 
It is a further object to provide a small, easy to operate 
guide to assist in right angle pin installation. 
[0011] The present invention provides one or more 
support surfaces above a pin array, permitting a press 
fit mechanism to apply a force above the pin tails of the 
array and normal to the pin heads of the array. In the 
preferred embodiments, epoxy is used to support and 
encapsulate the pin array by being applied within an en- 
closure surrounding the pins. When cured, the epoxy 
provides a support surface for the press fit mechanism. 
The epoxy also provides axial support along the down- 
wardly directed bottom pin legs by surrounding the pin 
legs, as well as transverse support against force im- 
posed upon the top pin legs, including the pin heads, 
such as when inserting or removing a connector. In other 
embodiments, support surface is provided through a 
solid surface set within an enclosure surrounding the 
pins. 

[0012] In order that the present invention may be 
more readily understood, reference will now be made to 
the accompanying drawings, in which:- 
[0013] Figure 1 shows a perspective view from one 
side of a preferred embodiment and illustrating the pin 
connector partly inserted in the header. 
[0014] Figure 2 shows a perspective view similar to 
Figure 1 from the opposite side. 
[001 5] Figure 3 shows a perspective view similar to of 
the embodiment of Figure 1 with the connector and 
header fully mated. 

[0016] Figure 4 shows a perspective view similar to 
Figure 3. 

[0017] Figure 5 shows a perspective view similar to 
Figure 4 and including a press fit tool. 
[0018] Figures 6 and 7 show perspective views of an- 
other preferred embodiment. 

[0019] Figures 8 to 11 show perspective views of yet 
another preferred embodiment. 
[0020] Referring to Figure 1 of the accompanying 
drawings, connector g is shown as being inserted in 
header h of this embodiment. Pin tails i of the right angle 
pins j will be inserted within the recesses k in header h. 
[0021] Another view of the embodiment of Figure 1 is 
seen at Figure 2 and shows the connector g being in- 
serted in header h. Pins j depend downwardly upon in- 
sertion. 
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[0022] Retention posts 32,33 supported via braces 40 
and 42 respectively, fit within retention recesses 30 and 
31 to seat connector g upon header h. Retention post 
34, supported via brace 41 on header h, fits within com- 
plementary recess 34a in connector g. Retention post 
1, responsible for at least partial seating of the assem- 
bled component on the PCB, depends downwardly from 
header h. 

[0023] Figure 3 shows the assembled connector g 
and header h. Two enclosures 60, 61 are formed by 
walls 35 and 37 and walls 36 and 38, respectively, with 
pin tails i (not shown here; see Figure 1 ) depending from 
the floor of each enclosure through recesses k (not 
shown here; see Figure 1.) It should be noted that, in 
this embodiment, as well as other preferred embodi- 
ments, the shape of the enclosure is determined by the 
pin array or arrays to be supported. In other embodi- 
ments, different shaped enclosures may be used so as 
to complement any desired pin arrangement. 
[0024] Epoxy, which will form support surfaces as fur- 
ther described below, is dispensed into enclosures 60 
and 61 . Each enclosure is of appropriate integrity, so as 
to retain the epoxy without leakage. Thus, the edges of 
walls 35 and 37 and walls 36 and 38 must be effectively 
contiguous, so that there is no leakage. Additionally, the 
recesses k (not shown here; see Figure 1 ) must suitably 
enclose pin tails i (not shown here; see Figure 1) of the 
header g. 

[0025] Figure 4 shows a view of the embodiment sim- 
ilar to Figure 3, once the epoxy has cured, thus providing 
pin array encapsulation, bonding the connector g and 
header h, as well as creating support surfaces 51 and 
52 enclosed by walls 35, 36, 37 and 38. Both support 
surfaces 51 and 52, as well as surfaces 53 - 55, may be 
used to press fit the assembled connector (which term 
is used for both the connector g and header h once they 
have been mated) onto a PCB as they provide surfaces 
for tooling or hand contact independently of the pins. It 
should be noted that use of surfaces 53 - 55 alone will 
not provide an appropriate force vector for pin installa- 
tion, as force upon those surfaces will tend to create up- 
ward force rather than the desired downward force on 
the pins. 

[0026] Therefore, in this and other preferred embodi- 
ments, it should be noted that any particular support sur- 
face comprising the embodiment is placed where a 
downward vector can be applied above the pin arrays. 
[0027] The support surfaces 51 and 52 provide for tool 
or other contact, thus permitting force to be applied to 
the top of the connector - header component for instal- 
lation on a PCB using a flat rock, modified flat rock or 
other similar press fit type tool. Figure 5 shows an ex- 
ample of press fit tooling 75 used for the surfaces 51 
and 52 of the embodiment of Figure 3. It should also be 
noted that, in this embodiment, the cured epoxy in en- 
closures 60 and 61 axially supports the downwardly di- 
rected bottom pin legs and therefore provides support 
as the pins are installed, thus lessening the chance of 
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bending or other alteration. Moreover, the cured epoxy 
provides transverse support against force imposed up- 
on the top pin legs, including the pin heads, such as 
when inserting or removing a connector. 

5 [0028] In other embodiments, support surfaces may 
be provided above the pins by other means. For exam- 
ple, a roof, cap or other solid structure may be inter- 
posed on top of any pin array enclosures, thus providing 
a support surface or surfaces for the imposing of force 

10 above the pins. Moreover, any liquid material known in 
the art, that is suitably dielectric and cures or dries, thus 
providing a support surface, could be used as well. 
[0029] Additionally, in yet other embodiments, sup- 
port surfaces are not necessary and the tooling can be 

15 placed directly upon the enclosures upper surface or 
surfaces, which is so configured as to be compatible 
with press fit tooling as is known in the art. Of course, 
these enclosures may have different surfaces according 
to the type of mating tooling. 

20 [0030] Additionally, in yet other embodiments, posts 
or other extensions, depending upwardly from the base 
of a pin guide, may be used to transmit the desired force 
to the base provided those extensions are configured in 
a manner sufficient to convey the force along the appro- 

25 priate vector for pin installation. 

[0031] Returning to Figure 4, lines f - f" show how 
force is desirably applied in the embodiments. Direction 
f is the direction of the top leg of the right angle pins 
(shown as i'Jn Figure 2). Direction f" shows the vector 

30 for the desired application of force - normal to the top 
leg of the right angle pins. 

[0032] It should be noted that although a support sur- 
face alone proximate to the top leg of the pins and pro- 
viding for a force normal to the top leg of any pin array 

35 (which term as used herein includes any arrangement 
of more than one pin) may be used in any particular em- 
bodiment, the preferred embodiments also utilize a pin 
guide, which provides guidance for a pin array as an in- 
stallation force is applied. In the preferred embodiments, 

40 the pin guide comprises a conduit for a pin array, pro- 
viding lateral support for the pin array so the pin array 
is supported as it is pressed downwardly through use of 
the support surface. Of course, as was noted above with 
regard to the embodiment of Figure 3, epoxy may serve 

45 as an additional support for the pin array as it is installed. 
In the preferred embodiments, a pin guide is so config- 
ured as to be affixed to a housing and/or connector and/ 
or otherwise supported so as to provide additional sup- 
port to the conduit and thus to the pin. 

so [0033] The composition of the embodiments de- 
scribed above and below can be of any materials known 
in the art, as long as adequate structural rigidity and di- 
electric properties exist. 

[0034] Another embodiment is shown in Figure 6. 
55 Here the connector shown generally at 1 is assembled 
to a header m with pin guide. The surfaces shown gen- 
erally at o and p provide contact for press fitting the as- 
sembly. The PCB at q, is the recipient for the pins prior 
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to installation in the module housing r. Gasket s assists 
in sealing the assembly within the module housing r. 
Surfaces u, v and w could also be used to provide sup- 
port for press fit tooling, if desired. 
[0035] Figure 7 shows the embodiment of Figure 6 in 
greater detail. This particular embodiment, once pin ar- 
rays t are press fit upon PCB q (seen in Figure 6) fits 
within module housing r and is sealed with gasket s, as 
has been seen in Figure 4. 

[0036] Yet another embodiment is shown in Figure 8. 
Here the header y and connector x are installed in mod- 
ule housing z. The assembly of header y, connector x, 
and housing z provides enclosures 80 and 90, seen in 
Figure 9, for the application of encapsulant which pro- 
vides support to the pin arrays and so supports the pin 
arrays during assembly of a PCB. 
[0037] It can be seen in Figure 10 that this module 
housing is open on the bottom so as to fit on a PCB and, 
so here, the difficulty of appropriately setting the pins is 
affected by the module housing z, as care must be taken 
to press above the pin arrays while minimizing pressure 
on the upper surface of the module housing. Otherwise, 
the force imposed on the pins may be adversely affected 
by any force imposed on the module housing z. This is 
because force on the top of the module housing z may 
make the module housing z bend and lift up along the 
perimeters, and so pull the pins upward. 
[0038] Thus, as can be seen when turning to Figure 
11 , surfaces 71 , 72, 73, 74 and 75 can be used to supply 
a force normal to the shoulder of the pins, by providing 
a desired support surface for press fit or other tooling. 
This force may be discrete from any force applied to the 
housing. 



Claims 

1 . An article of manufacture for installing a pin connec- 
tor (g) comprising a support surface (51 ,52) for right 
angle pin array installation, wherein said support 
surface is configured to receive a force at an angle 
normal to the pin heads of said pin array. 

2. An apparatus for installing a pin connector (g) com- 
prising: 

a pin array; 

a support surface means (51,52); and, 

an enclosure means (35-38) for receiving said 

support surface means; 

wherein said pin array is at least partially enclosed 
within said enclosure means. 

3. An apparatus as in claim 2 wherein said support 
surface means (51,52) includes an encapsulation 
means. 



4. An apparatus as in claim 3 wherein said encapsu- 
lation means comprises an epoxy means. 

5. An apparatus as in claim 3 or 4 wherein said encap- 
5 sulation means comprises a transverse support 

means for said pin array. 

6. An apparatus as in claim 3, 4 or 5 wherein said en- 
capsulation means comprises an axial support 

10 means for said pin array. 

7. An apparatus as in any preceding claim 3 to 6 
wherein said encapsulation means comprises an 
encapsulation means surrounding said pin array. 

15 

8. An apparatus for installing a pin connector compris- 
ing: 

a connector means (g); 
20 - a pin array; 

a header means (h); and 
a support means (51 ,52); 

wherein said connector means is matingly engaged 
25 with said header means, thus forming an enclosure 
(35-38) for said pin array, and said support surface 
means provides for a downward force to be applied 
above a pin array. 

30 9. An apparatus as in claim 8 including means for 
bonding said connector means (g) and said header 
means (h). 

10. An apparatus as in any preceding claim 2 to 7 
35 wherein said pin array is at least partially enclosed 

within a pin guide as well as within said encapsula- 
tion means or enclosure. 

11. An method for installing a pin connector (g) com- 
40 prising: 

providing a support surface (51,52) on a con- 
nector (g) and housing (h), with said housing 
having a floor from which pin tails (I) depend; 
45 - applying a force on said support surface in or- 
der to install said connector and housing to a 
printed circuit board. 

12. A method as in claim 11, including 

50 

providing a pin array within a connector; 
providing a housing; 

assembling said connector and housing so that 
pin tails (I) form said pin array tails depend from 
55 said housing; 

providing a support surface (51 ,52); and, 
applying a force on said support surface in or- 
der to install said connector and housing to a 
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printed circuit board. 

13. A method as in claim 11 or 12 including the step of 
providing an enclosure means (35-38) for receiving 
said support surface means wherein said pin array 5 
is at least partially enclosed within said enclosure 
means. 

14. A method as in claim 11, 12 or 13 wherein the step 

of providing a support surface (51,52) comprises 10 
providing an encapsulation means. 

15. A method as in claim 1 4 wherein the step of provid- 
ing a said encapsulation means comprises provid- 
ing an epoxy means. 15 

16. A method as in claim 14 or 15 wherein the step of 
providing said encapsulation means comprises pro- 
viding a transverse support means for said pin ar- 
ray. 20 

17. A method as in claim 14, 15 or 16 wherein the step 
of providing said encapsulation means comprises 
providing an axial support means for said pin array. 

25 

18. A method as in claim 14, 15, 16 or 17 wherein the 
step of providing said encapsulation means com- 
prises providing an encapsulation means for sur- 
rounding said pin array. 

30 

19. A method for installing pin connectors comprising: 

providing a connector means (g); 
providing a pin array; 

providing a header means (h); and 35 
- providing a support means (51 ,52); 

wherein said connector means is matingly engaged 
with said header means, thus forming an enclosure 
for said pin array, and said support surface means 40 
provides for a downward force to be applied above 
a pin array. 

20. A method as in any preceding claim 11 to 19 includ- 
ing the step of bonding said connector (g) and said 45 
header or housing (h). 
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